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Forage crops-profit or loss? 
Many acres on Illinois farms require continuous cover or cover crops 
during part of the rotation. On many farms, hay and pasture acreage 
represents a net loss to the farm business since the costs charged 
against these acres add up to more than the value of the crop har-
vested from them. Much of this loss can be explained by low yields 
and incomplete use of the forage crop produced. Unused forage has 
no value except for some indirect added fertility and soil conservation 
benefits. 
The keys to profitable forage production are high yields and a 
well-managed livestock program that makes maximum use of the 
forage crops. This handbook is designed to help boost the profits 
from your forage-producing acres. 
CONTENTS 
Choosing Forage Crops. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Designing a Mixture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Planning a Fertility Program. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Establishing a Successful Seeding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Good Pasture Management. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Green-Chopping vs. Pasture. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Making Top-Quality Silages .................................. 6 
Forage-Harvesting Equipment and Methods. . . . . . . . . . . . . . . . . . . . . 7 
Farm. Machinery Costs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Costs of Storing Silage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Self-Feeding from Bunker Silos ................................ 10 
Capacity of Silos ........................................... 10 
Forages for Dairy Cattle ............................ . ........ 11 
Forages for Beef Cattle ...................................... 13 
Forages for Swine .......................................... 1 5 
Forages for Sheep .......................................... 16 
This handbook was prepared by F. W. Andrew, Associate Professor, Agri-
cultural Engineering; G. R. Carlisle, Professor, Animal Science Extension; L. R. 
Fryman, Associate Professor, Dairy Science Extension; D. F. Wilken, Associate 
Professor, Farm Management; W. D. Pardee, Assistant Professor, Crops 
Extension. 
URBANA, ILLINOIS NOVEMBER, 1964 
Cooperative Extension Work in Agriculture and Home Economics: University of Illinois, College 
of Agriculture, and the United States Department of Agriculture ·cooperating. LOUIS B. 
HOWARD, Director. Acts approved by Congress May 8 and June 30, 1914. 
GROWING FORAGE CROPS FOR TOP YIELDS 
CHOOSING FORAGE CROPS PASTURE GRAZING PERIODS FOR ILLINOIS 
Your choice of forage crop or grass-legume mix-
tures should depend on ( 1) how and when you plan to 
use the crop, (2) the place where you live, and ( 3) the 
kind of soil you have. 
\ \ 
Pasture crops Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
Pasture crops. Plan your pasture acres to pro-
vide for a full season of luxuriant grazing crops. You 
can extend the fall and spring grazing seasons by seed-
ing several crops that can be grazed at different times. 
These crops might include improved permanent pas-
tures, rotation pastures, and temporary pastures. 
Suggested pasture crops for northern and southern 
Illinois, with grazing periods, are shown at right. 
Below are some suggested mixtures for rotation 
and permanent pastures in northern, central, and 
southern Illinois under different soil conditions, with 
recommended seeding rates. 
Hay crops. Select the hay crop or hay crop mix-
ture that will provide the most forage for your farm. 
Some suggested hay crops and seeding rates for dif-
ferent soil conditions are given in the table below. 

















SUGGESTED MIXTURES FOR SEEDING AND RENOVATING ROTATION AND PERMANENT PASTURESa 
(seeding rates expressed as pounds per acre) 
For Rotation and Permanent Pastures 
Central and Northern Illinois 
Well-drained soils 
Alfalfa . . . . . . . . . . . . . 6 lb. 
lromegrass . ... ...... 5 lb. 
nmothy ............. 2 lb. 
Alfalfa . . . . . . . . . . . . . 6 lb. 
Orchard grass ........ 4 lb. 
Alfalfa . . . . . . . . . . . . . 6 lb. 
Orchardgrass ..... . .. 4 lb. 
nmothy. . . . . . . . . . . . . 2 lb. 
Poorly drained soils 
Alsl1ce clover .. ....... 3 lb. 
Ladino .......... . ... ~ lb. 
nmothy. . . . . . . . . . . . . 4 lb. 
lirdsfoot trefoil . . . . . . 5 lb. 
nmothy. . . . . . . . . . . . . 2 lb. 
Reed canarygrass. . . . 8 lb. 
Alsa1ce clover ........ . 3 lb. 
Ladlno clover. . . . . . . . ~ lb. 
Dnluthy soils 
Alfalfa. . . . . . . . . . . . . 6 lb. 
hmegrass. . . . . . . . . . 5 lb. 
Southern Illinois 
Well-drained soils 
Alfalfa ......... ... . 8 lb. 
Orchard grass . . ..... . 4 lb. 
Alfalfa ..... .. .. ... . 8 lb. 
Tall fescue ...... . ... 6 lb. 
Tall fescue ..... .... . 8 lb. 
ladino clover. . . . . . . . Y2 lb. 
Alfalfa ..... .... . .. . 8 lb. 
Bromegrass .. .. . .. .. . 6 lb. 
Timothy . . .... ... . . . . 2 lb. 
Poorly drained soils 
Alsike clover. . . . . . . . . 2 lb. 
Tall fescue ....... .. . 8 lb. 
ladino clover ........ Y2 lb. 
Reed canary grass. . . . 8 lb. 
Alsike clover ......... 3 lb. 
Ladino clover .... .... Y2 lb. 
Drouthy soils 
Alfalfa ... ... ....... 8 lb. 
Orchard grass ........ 4 lb. 
Alfalfa ............. 8 lb. 
Tall fescue .......... 6 lb. 
For Renovation 
Northern and Central Illinois 
Alfalfa .•..... ... ... 6 lb. 
Bromegrass .......... 5 lb. 
Timothy ......... . . .. 2 lb. 
Alfalfa ..... .. ...... 6 lb. 
Orchard grass ........ 3 lb. 
Timothy ...... : ...... 2 lb. 
Birdsfoot trefoil ...... 6 lb. 
Timothy ............. 2 lb. 
Southern Illinois 
Alfalfa ......... . . . . 8 lb. 
Orchard grass ........ 6 lb. 
Alfalfa ............. 8 lb. 
Bromegrass ... ..... .. 6 lb. 
Timothy. . . . . . . . . . . . . 2 lb. 
Korean lespedeza .... 5 lb. 
ladino clover ........ 1 lb. 
Tall fescue .......... 6 lb. 
Korean lespedeza .... 5 lb. 
ladino clover. . . . . . . . 1 lb. 
Orchard grass ........ 6 lb. 
Hog Pastures (for anywhere 
in Illinois) 
Alfalfa ............. 6 lb. 
ladino ..•. . ......... 2 lb. 
For Hay Crops 
Central and Northern Illinois 
Well-drained soils 
Alfalfa ...... ....... 12 lb. 
Alfalfa ..... .... .. .. 8 lb. 
Bromegrass ..... ..... 6 lb. 
Alfalfa ........ .. ... 8 lb. 
Bromegrass .......... 4 lb. 
Timothy. . . . . . . . . . . . . 2 lb. 
Alfalfa ............. 8 lb. 
Timothy ............. 4 lb. 
Poorly drained soils 
Alsike clover ......... 5 lb. 
Timothy. . . . . . . . . . . . . 4 lb. 
Reed canarygrass .... 8 lb. 
Alsike clover. . . . . . . . . 3 lb. 
Drouthy soils 
Alfalfa ............. 8 lb. 
Bromegrass .......... 6 lb. 
Alfalfa .•..... . ..... 8 lb. 
Tall fescue (south central 
Illinois only) ........ 6 lb. 
Southern Illinois 
Well-drained soils 
Alfalfa ............. 8 lb. 
Orchard grass .... ... . 6 lb. 
Alfalfa ............. 8 lb. 
Tall fescue .. .. . ..... 6 lb. 
Poorly drained soils 
Reed canarygrass .... 8 lb. 
Alsike clover. . . . . . . . . 4 lb. 
Tall fescue .......... 6 lb. 
Alsike clover . ....... . 4 lb. 
Redtop .. ........ ... 4 lb. 
Alsike clover ......... 4 lb. 
Drouthy soils 
Alfalfa ....... ...... 8 lb. 
Bromegrass .......... 8 lb. 
Alfalfa .......•....• 8 lb. 
Tall fescue .........• 6 lb. 
•In any of these mixtures 1 lb. of red clover may be substituted for 1 lb. of alfalfa, or 2 lb. of red clover for 2 lb. of olsike in northern Illinois; or 2 lb. of red clover for 
1 lb. of alsike in central Illinois. Korean lespedeza may be added, up to 5 lb. per acre, to any of the mixtures for southern Illinois. 
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DESIGNING A MIXTURE 
Alfalfa is the highest-yielding perennial forage 
species available for Illinois. It resists drouth and 
produces well under midsummer heat. If your soils 
can grow alfalfa, make it your first choice in a grass-
legume mixture. 
Alfalfa. For one- to two-year stands, seed a fast-
growing variety such as Alfa, DuPuits, or FD-100 
to get top yields. These start earlier and bounce back 
faster after cutting than other varieties. Harvest by 
mid-May in southern Illinois and by June 1 in northern 
Illinois before the stems become coarse. 
For stands of three years or more or for harvest 
after June 1, use a later-maturing wilt-resistant variety 
such as Vernal, 525, W.L. 202, Progress, or Cayuga to 
get top yields. Buffalo and Cody do well in southern 
Illinois. Ranger, though adapted to central and north-
ern parts of the state, will not yield as well as the 
other varieties listed. 
Newer and better alfalfa varieties are rapidly be-
ing developed. Some will be well adapted to Illinois 
while others will not. Consult your county farm ad-
viser for information on varieties not listed above. 
Use certified seed if possible. Uncertified alfalfa 
seed varies in performance even though it may carry a 
variety name. 
Red clover usually dies out some time during the 
first year of production. On fertile soils you can re-
place up to one-third of the alfalfa seed with red 
clover without hurting yields. Red clover can serve as 
the main legume in the mixture for soils too poorly 
drained for alfalfa. 
Kenland red clover is well adapted to the southern 
half of Illinois and it is resistant to southern anthrac-
nose, which often reduces clover yields and quality. 
Dollard and Lakeland perform well in the northern 
sections. Illinois common red clovers do well where 
clover disease~ are not a serious problem. 
Ladino clover thrives best on fertile, moist soils. 
Grow it in a mixture 'Yith grasses to reduce bloat 
danger. Plant certified seed since uncertified ladino is 
often merely white clover. Ladino fits best in seedings 
intended for pasture or for both hay and pasture. For 
best results, use Merit ladino clover. 
Birdsfoot trefoil produces livestock gains and 
milk output equal to those from other good legumes. 
It does not become coarse as early in the season as 
alfalfa. There is no danger of bloat with birdsfoot 
trefoil. Empire and Viking are recommended varieties. 
Birdsfoot trefoil acreage is limited because it is diffi-
cult to establish. Seedlings are not as vigorous as those 
of alfalfa. It is also hard to get good inoculation with 
birds foot. 
Use the correct inoculant with trefoil seed. Alfalfa 
inoculum will not work, and few Illinois soils contain 
trefoil inoculum from previous trefoil plantings. Leave 
trefoil plantings down for several years since they may 
establish slowly. 
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Lespedeza is adapted to the southern half of the 
state. Though generally low yielding, it resists drouth 
and tolerates low fertility better than alfalfa and 
clovers. Korean is the suggested annual type. If you 
want natural reseeding, cut the hay early and leave 
the stubble 4 to 6 inches high. 
Sericea lespedeza is a perennial type that can be 
used to advantage for soil improvement south of U.S. 
Route SO. It grows on soils too poor to support other 
perennial legumes and once established will outlast 
other legumes. Sericea is low in palatability, so it is 
not desirable as a pasture plant. 
Bromegrass does well in pastures or hayfields in 
central or northern Illinois. It resists drouth better 
than orchardgrass and timothy. Seed Achenbach or 
Lincoln varieties. Northern or Canadian strains yield 
poorly in Illinois and should be avoided. 
Timothy makes an excellent grass for hay mix-
tures. Production after the first cutting is low. It has 
less drouth-resistance than bromegrass and requires 
better drainage than tall fescue. 
Orchardgrass, a warm weather grass, grows 
during midsummer while most other grasses are dor-
mant. It fits best in mixtures designed for pasture or 
for dual use as hay or pasture. Take off the first 
cutting early - shortly after heading - to get top 
yield and quality. Since orchardgrass heads early, you 
may find such early harvest difficult. If so, bromegrass 
or timothy may be better choices. 
To be sure of high-quality orchardgrass and good 
performance, choose certified seed of the Potomac vari-
ety. Farmers in northern Illinois should avoid Danish 
orchardgrass which is not sufficiently winter-hardy 
for that area. 
Tall fescue grows well on heavy clay loam and 
poorly drained soils. Its use is primarily limited to the 
southern third of the state. Mature fescue lacks palat-
ability so keep stands clipped. Tall fescue can supply 
fall, winter, and spring grazing in southern Illinois. It 
is very competitive in mixtures. 
Reed canarygrass is especially suited for areas 
that are too wet for other grasses. To maintain palat-
ability, keep it closely clipped or grazed. 
Suggested emergency forage crops. Sudangrass 
is an ideal crop for increasing your summer pasture. 
It can provide a great deal of feed during the late 
summer months. To be safe, do not pasture Sudan-
grass until it is 18 inches tall. Shorter growth may 
offer some danger of prussic acid poisoning, although 
the danger is slight in Illinois. It should not be a prob-
lem as long as you keep cattle off new growth until it 
reaches the 18-inch height. Recommended varieties are 
Piper and Greenleaf. 
S orghum-Sudangrass hybrids are grown in much 
the same way as Sudangrass. A number of commercial 
varieties are on the market. In Illinois tests, these 
have generally outyielded Piper Sudangrass under one-
or two-cutting management. But Piper yields better 
under a four-cutting system. The sorghum-Sudan 
hybrids are somewhat higher than Piper in prussic 
acid potential, but they should be safe if first growth 
or regrowth is never grazed or harvested until it is 18 
inches tall. 
Sudangrass and sorghum-Sudan hybrids fit best 
into a summer feeding program. You can use them for 
pasture, green-chop, or silage for extra feed during 
July, August, and September. With good yields these 
crops can carry 2 to 3 animals per acre through the 
summer. 
For best results, drill seed in May or early June, 
using 20 to 25 pounds of seed per acre. Fertilize as 
you would for corn. 
Millets of the Japanese, German, and Pearl vari-
eties can be grown in Illinois, but they yield less than 
Sudangrass and Sudan-sorghum hybrids. 
Not recommended: Sorghum almum, or sorghum 
grass, produces an inferior quality of forage and is 
more likely to cause prussic acid poisoning than other 
crops. Sorghum almum is a hybrid between sorghum 
and Johnsongrass. The sorghum almum seed is diffi-
cult to distinguish from that of Johnsongrass, a nox-
ious weed. 
PLANNING A FERTILITY PROGRAM 
Test your soil to find out where an investment in 
plant food materials will pay the greatest return. 
Lime may be needed. Acid soils are the most fre-
quent cause of failure of alfalfa and other legumes. 
Lime the soil the year before you seed the legume crop 
to allow time for the neutralizing action to take effect. 
For top production, alfalfa needs a pH of 6.2 or higher. 
Nitrogen will benefit a stand of pure grass or 
grass with a thin legume stand. A good legume stand 
will supply adequate nitrogen for its own needs and 
for the grass in the mixture. But if less than 30 per-
cent of your stand is legume, spring-applied nitrogen 
should give you a profitable yield boost. 
Phosphorus is most important during the seed-
ling stage. If a soil test shows a need for it, use a 
starter fertilizer to establish legumes. Topdressing ad-
ditional phosphorus may pay on stands left down for 
several years. 
Potash should be applied according to soil-test 
recommendations. If you leave stands longer than two 
years, you may need additional potash as a topdressing. 
Rates depend on your soil and its potash-supplying 
power. 
Minor elements. No minor element deficiencies 
have been established for Illinois soils to date. Boron 
deficiencies have been suspected, but yield trials have 
not shown profitable responses to application of boron. 
ESTABLISHING A SUCCESSFUL SEEDING 
You can get better seedings most often in these 
ways: 
1. Use properly inoculated seed that has a high ger-
mination test. 
2. Plant the seed only }4 to Yz inch deep in a fine, 
firm seedbed. 
3. Build up and maintain lime and fertility levels, 
as necessary. 
4. Control competition from the companion crop 
and from weeds. 
5. Use adapted, winter-hardy varieties. Certified 
seed is your best guarantee that you're getting what 
you pay for. 
6. Make new seedings in the spring or before Sep-
tember 1 (or September 15 in southern Illinois) to 
allow seedlings time to build up food reserves in the 
roots to carry through the winter. Avoid clipping or 
grazing of spring-planted seedings after September 1. 
When to plant. Seed in spring or late summer. 
Grasses usually do best when sown in late summer, 
legumes when sown in the spring. 
Late-summer seeding of legumes is often risky in 
northern Illinois since they may not have time to be-
come established before cold weather. 
Give seedlings a good start. Band-seeding -
that is, placing the seed in rows above a phosphate 
fertilizer- helps give the young seedlings a faster 
start and promotes more vigorous growth. Under 
unfavorable conditions this may mean the difference 
between seeding survival and failure. 
If you have had trouble getting seedings estab-
lished, band-seeding is recommended. It is most suc-
cessful in late-summer seedings and in spring seedings 
with no companion crop. Band-seeding in the spring 
with an oat companion crop neither improves the stand 
nor increases the yield. 
HARVESTING AND STORING TO GET TOP QUALITY 
GOOD PASTURE MANAGEMENT 
Continuous grazing reduces total yields and 
shortens the life of tall-growing grasses and legumes. 
If you divide pastures into at least two or three fields, 
you can use one while the others are recovering and 
making new growth. 
After animals are moved from one pasture to 
another, clip the remaining forage from the pasture 
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just grazed to improve the quality and yields of future 
growth. This practice also eliminates weeds before 
they go to seed. 
Plan for several different pasture crops so that you 
will have fresh green pastures from early spring to late 
fall. Winter rye helps make this possible. The map on 
page 3 will help you select a combination of forage 
crops for a good continuous pasture program in your 
section of Illinois. 
GREEN-CHOPPING VS. PASTURE 
Daily green-chopping is best adapted to farms that 
have an adequate labor supply and forage-chopping 
equipment but where isolated pasture fields are not 
conveniently located for efficient pasturing because of 
highways, railroads, lack of water, or distance from 
the barn. With this system you can use high-yielding 
midsummer crops, such as Sudangrass and the new 
sorghum-Sudangrass crosses. Tests at Urbana show 
that as much as 9 tons of dry matter per acre can be 
obtained from some varieties of such crops. 
Feeding trials have shown little differences in yields 
or in digestibility of dry matter of Sudangrass and the 
sorghum-Sudangrass hybrids. Both are well adapted 
to green-chopping, but because of relatively high water 
content are difficult to make into good silage. 
The main disadvantages of green-chopping are that 
(1) the chopping must be done every day, (2) muddy 
fields prevent chopping, ( 3) it is difficult to provide 
forage at the best stage of maturity throughout the 
summer, and ( 4) labor and machinery costs are high. 
A study of 40 Michigan dairymen with an average 
of 25 cows who switched from continuous grazing of 
pastures to either green-chopping, drylot stored feed-
ing, or daily strip grazing revealed the following: 
Daily strip 
grazing 
Increased forage per acre, percent . . . . . 17 
Extra cows added . . . . . . . . . . . . . . . . . . . 2 
Added income ...................... $910 
Added expense ..................... $542 
Net added income ................... $368 















Costs of extra cows, bedding, grain, veterinarian 
fees, DHIA fees, machinery, equipment, labor and 
buildings were included. The extra net incom~ ob-
tained by more intensive summer forage management 
over the continuous grazing plan was significant. 
MAKING HIGH-QUALITY SILAGES 
In view of the expected field and silo losses and the 
palatability of the resulting feed, it appears best to 
ensile legume-grass at 40 to 65 percent moisture. With 
so~e care i~ filling ~perations, you can store forage at 
th1s ~pprox1mate m01sture content in either a good con-
ventiOnal tower or a gas-tight silo. Research with 
dairy cattle has shown about the same feeding value 
~or wilted silage stored in gas-tight silos as for silage 
111 properly sealed concrete tower silos. USDA work-
ers have reported that haylage (low-moisture legume-
gr~ss silage) stored in conventional silos is just as 
sat~sfacto~y for replacing high-quality hay in a dairy 
rat10n as 1s haylage from gas-tight silos. 
Alfalfa or alfalfa-grass mixtures cut when the 
alfalfa is in the bud stage and harvested and stored as 
hay or low-moisture silage without excessive leaf loss 
make excellent feeds. They are high in protein vita-
mins, and minerals. ' 
When dairy cattle are given all of such roughage 
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they will eat, the best supplementary grain mixture to 
use is one high in energy that provides the nutrients 
for hi&"h milk production or rapid heifer growth. 
~ased on data from Illinois, West Virginia, Wis-
c~ms111, and the USDA, the consumption and composi-
tion of alfalfa hay are estimated to be as follows: 
Stage of Forage dry matter Total 
maturity Digestible 
when consumed digestible protein 
harvested per cwt. nutrients per day 
(lb.) (%) (%) 
Bud . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.1 63 15 
1/10 bloom. . . . . . . . . . . . . . . . . . . . . . 1.8 59 13 
1/2bloom ...... ...... ...... ..... 1.5 57 10 
Full bloom. . . . . . . . . . . . . . . . . . . . . . . 1.3 54 9 
Forth~ highest-quality silo-stored forage, cut grass-
leg.um: m1xt~res w~en the alfalfa is in the bud stage. 
It 1s h1ghest 111 nutnent content at this time. But since 
the forage is likely to be high in water content at this 
stage, wilt it before storing in a silo. Dry matter losses 
in the silo are generally lower when grass-legume for-
ages are wilted before ensiling than when they are 
harvest.ed by the direct-cut method. Following are the 
approximate average dry-matter losses reported by re-
search workers for alfalfa-grass forages stored at var-
ious moisture levels in good structures under good 
management practices: 









80 .............................. 16 19 
70.............................. 8 14 
60 ... ............... . ........ . .. 5 12 
50............................ . . 4 11 
40 .. ..... ......... ..... .. .. . ... . 4 11 
30 . . . . ... ... .... .. ... ........... 4 11 
If you do not wilt grass-legume forage before en-
sil~ng, you may limit the amount of dry matter an 
ammal can get from high moisture silage. On the 
average, when dairy cows are fed grain at the rate of 
about 1 pound of grain for each 3 pounds of 4 percent 
milk produced, they will eat about 2 pounds of forage 
dry matter per day if given free access to either excel-
lent hay or low-moisture silage. When silage contains 
more than 65 to 70 percent moisture, the cow's capacity 
n:ay limit ~he amount of dry matter she can get from 
silage and 111take may drop drastically. 
. .Silages. of ;xtremely high moisture content may 




Pounds of silage 
to equal dry matter 
in 1 pound of hay 
90 ................... ... ........ .. . 
85 . . ............... . ........... ... . 
80 ............. . ... . ...... .... .... . 
75 ................................ . 
70 ....... . . ........ .. ... ... .. ..... . 
65 ................................ . 
60 ................................ . 
55 ................................ . 
50 ................................ . 
45 ................................ . 












Another item to consider is the amount of leaf loss 
that occurs as the forage is wilted. In general, field 
losses go up in direct proportion to the length of time 
legume-grass forage is dried in the field. This loss is 
probably the most important consideration in deciding 
the best time to start chopping forages for low-
moisture silage. As a general rule of thumb, aim at SO 
percent moisture content to avoid excessive leaf losses. 
Estimated field losses of alfalfa-grass forages har-
vested at different moisture levels (no rain) are: 
Moisture Percent of 
content total dry 
of forage matter lost 
80............ . .......... .. ... . .... 2 
70......... ..... ......... . ......... 2 
60. ... . . ... . .................. . .... 6 
50.. ... . . .......................... 10 
40...... .. . . . . . . ................... 13 
30.. . .... . . . .. .. .......... . .... . ... 17 
20... .. ... . .. . .... . . .... ... . .... . .. 21 
Adapted from Tables 13 and 18, USDA, ARS, report 52-11. 
FORAGE-HARVESTING EQUIPMENT 
AND METHODS 
Hay conditioners are available with rubber, com-
position, steel, cast, smooth, fluted, and spiral-fluted 
rolls in various combinations. A conditioner crushes 
the coarse stems of the hay crop, allowing stems and 
leaves to dry at nearly the same rate. Drying time is 
thereby reduced and quality and yield are increased. 
A conditioner with smooth or fluted rolls is some-
what more effective than a crimper, which has inter-
locking rolls, but the crimper is lighter, cheaper, and 
slightly better for operating in heavy crops. 
Michigan studies reached this conclusion as to the 
profitability of owning a hay conditioner: 
Conditioners cost from $700 to $1,300. A ma'n .who 
harvests 100 tons of hay a year might invest $80.0 in 
Value of Forage Harvesting and Handling Equipment 
Under Different Summer Feeding Systems on Michigan 
Dairy Farms, 1955-1958 
Pasture system used 
Equipment and silosa Field- Strip- Green- Storage-
grazing grazing chopping feeding 
Value per farmer owning 
Baler ..•......•........ $1,580 $ 976 $ 888 $1,497 
Field chopper ..........• 1,587 1,419 2,231 2,115 
Blower .•............... 543 680 602 591 
Chopper wagons ........ 1,168 1,397 934 880 
Self-feeding wagons ..... 206 
Silo unloaders ... • .. . .... 1,105 1,225 1,206 1,250 
Mechanical bunk feeders .. 1,085 975 
Total value of equip-
mentb ••••.......... 3,042 3,427 4,969 6,287 
Silo investment ...........• 2,282 2,371 2,483 3,266 
Total investmentb ...•.....• 5,324 5,798 7,452 9,553 
Investment per cow ... . ... . . $ 159 $ 170 $ 196 $ 186 
a Includes equipment used In harvesting hay, silage, and green-chopped 
material, and additional equipment needed in hauling and feeding chopped 
material and silage. 
b Average value for all farms, and not only of those owning specific 
equipment or silos. 
Adapted from Economics of Alternative Pasture Systems, C. R. Hoglund and 
C. M. Harrison, Mich. State Univ. Agr. Exp. Sta. Spec. Bul. 429, 1960. 
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a conditioner. Annual costs, including depreciation and 
repairs, interest on the investment, and extra fuel, would 
amount to about $170. On moderately productive soil, he 
might increase his yield four-tenths ton per acre, or 16 
tons for 40 acres harvested. At $20 per ton, the hay would 
net a gain of $150 over all costs. Farmers with a larger 
acreage might expect even greater benefits. 
A conditioner may reduce the drying time of alfalfa 
hay by half. University of Illinois agricultural engi-
neers have demonstrated that first-cutting hay averag-
ing 75 percent moisture at 9 a.m. could be reduced to 
20 percent by 2 p.m. the next day through the use of 
a conditioner. Hay from the same field and cut at the 
same time, but not conditioned, still contained 35 per-
cent moisture after the same drying period. 
With second and third cuttings, conditioned hay 
containing 68 percent moisture when cut at 9 a.m. was 
down to 20 percent by 5 p.m. the same day. Uncon-
ditioned hay still carried 25 percent moisture when 
cured for the same length of time. 
Artificial drying produces hay with more protein 
and carotene, and therefore higher feed value in com-
parison with field-cured hay. A U.S. Department of 
Agriculture test showed that mow-dried hay retained 
75 percent of its protein compared with 68 percent 
in field-cured hay and 49 percent in field-cured hay 
that was rained on. The main disadvantages of mow-
drying are the initial cost of equipment, added man-
agement and labor problems, and cost of drying. 
Field-pelleting and wafering machines may be-
come important hay-harvesting tools in less humid 
areas of the country. Until engineers fi1;1d an improved 
method for forming the wafer, however, these ma-
chines will do little to overcome harvesting problems 
in Illinois. Pelleting and wafering machines require 
hay dried to 20 percent moisture or less, which is a 
more stringent requirement than for making baled hay. 
Hay baling provides a high capacity, but also 
has a high labor requirement. At the time of the 1959 
agricultural census, 95 percent of all hay in Illinois was 
still being baled. 
Hay baling requires a different set of equipment 
than that for silage harvesting and storage, but even 
with a substantial investment in equipment, an operator 
still expends much hand labor in moving the bales 
about. Hay is marketed only in bales but they don't 
lend themselves well to mechanical feeding systems. 
These practices will help reduce the hand labor in 
bale handling: 
Load directly from baler onto trailing wagon, or 
use a bale loader. 
Use a bale-throwing attachment and self-unloading 
wagons. 
Use a mow distributor for filling and for removing 
bales. 
Store bales as they fall. (This will require about 
20 percent more storage space.) 
Fill feed racks or wagons from overhead storage. 
Feed along the fenceline next to ground-level 
storage. 
Utility-type harvesters offer several attractive 
features. These "flail harvesters" can be used for 
mowing, chopping silage, conditioning hay, chopping 
hay, and cutting weeds. Some units reduce the ma-
chinery investment by replacing the mower, condi-
tioner, and chopper, and cost less than one-third the 
total cost of the machines they replace. Compared with 
a field chopper, the utility harvester is simple and 
highly maneuverable, and has a modest power require-
ment. 
A flail unit has these disadvantages: 
It has a low capacity compared with conventional 
forage harvesters. 
It makes a narrow cut, only about 60 inches, com-
pared with 84 to 120 inches for a mower, but about the 
same as a direct-cut chopper. 
It can be damaged by stones. 
It leaves a rather ragged stubble, but there is no 
evidence that this seriously hampers future growth. 
Chopped hay has the disadvantages of dustiness 
and low feeding quality unless it is barn dried. Waste 
in self-feeding may also be a problem unless feed 
bunks are carefully designed. These drawbacks prob-
ably explain why only 5 percent of Illinois farmers 
reported hay being chopped at the time of the last 
agricultural census in 1959. 
Silo unloaders. A mechanical spreader is essen-
tial for even distribution of the material while filling 
the silo. This completely eliminates the necessity of 
"tramping," improves the keeping quality of the for-
age, and gives maximum silo capacity. Some silo un-
loaders can be used to drive the distributing mechanism 
while it is at the top of the silo or they can be raised 
as the silo is being filled. Some unloaders that are 
raised mechanically by motor and pulley practically 
eliminate manual labor in this distributing operation. 
A gas-tight silo with a bottom unloader is easily 
managed in a mechanical feeding system. The problems 
of climbing and of removing doors are almost elimi-
nated. Material can be added at any time and removed 
in the same order in which it is put in. This is con-
sidered a valuable feature of the gas-tight structure. 
A serious problem in the satisfactory operation of 
any make or type of silo unloader is maintaining a full 
voltage at the motor. Motors of 3, 5, 7.5, or more 
horsepower are common on such equipment. They 
frequently must operate at low temperatures, which 
severely stiffens the lubricant in gear boxes and makes 
starting difficult. Also frozen forage on the gathering 
chains and augers may cause the motor to require sev-
eral times the power for starting as it does for normal 
running. 
If the electrical wiring is not adequate, the starting 
voltage will be reduced and the unloader will not 
operate satisfactorily. The motor may be damaged 
or burned out. The length of the electrical wiring that 
is needed and the severe operating conditions require 
that wiring be sized carefully and adequately for the 
size of equipment. (For information about wire sizes 
8 
required at various distances for different motor sizes 
and voltages, write to the Department of Agricultural 
Engineering.) 
When planning mechanical forage systems, consult 
an electrical powersupplier for wire size and trans-
former capacity. For safety and efficiency, all motors 
of one-half horsepower or larger should be operated 
on 240-volt three-wire grounded circuit. Where three-
phase power is available, the extra charge for this type 
of electrical service may be justified because of the 
lower costs of the motor. Nearly all farm electrical 
service, however, is single phase. 
FARM MACHINERY COSTS 
Costs of owning and operating forage-harvesting 
equipment vary widely, depending on how much the 
equipment is used. Detailed records kept by a group 
of farmers in cooperation with the University of Illi-
nois reported annual costs of forage equipment as 
follows: 
Machine Acres or bales 
Mower. . . . . . . . . . . . . . . . 1 08 acres 
Hay rake. . . . . . . . . . . . . . 81 acres 
Hay baler. . . . . . . . . . . . . . 2,308 bales 
Av. cost 
$0.65 per acre 
.64 per acre 





You can estimate annual costs of owning and 
operating a piece of forage equipment by multiplying 
cost per hour of use by hours used per year. The 
following table gives cost per hour of use for various 
items of machinery at different levels of use. For ex-
ample, a 7-foot mower used 50 hours has an esimated 
ownership and operation cost of $1.52 per hour (see 
table) or a $76 total cost for 50 hours. If the mower 
is used on 100 acres in 50 hours, the annual cost per 
acre would be 76 cents. If the mower is used on 150 
acres in 50 hours, the total cost per acre would be 51 
cents ($76--;- 150 acres). This cost per acre or per 
bale can be compared with the usual custom rate of 
$1.00 to $2.00 per acre listed in the next table. 
Machine 
Mower (7 ft.) ........... 
Hay conditioner ... . ..... 
Side-delivery rake . .. .... 
Pick-up baler (twine) ..... 
Forage harvester ...... . . 
Blower ................. 
Wagon flat ...... .. ... . . 











Hours of use per year 
50 100 200 300 
Annual cost per hour of usea 
$1.52 $ .86 $ .56 $ .45 
2.84 1.51 .85 .74 
1.57 .86 .60 .48 
6.86 3.67 2.09 1.83 
5.43 2.91 1.79 1.52 
2.30 1.22 .74 .64 
1.05 .75 .34 .22 
3.29 1.93 1.10 .79 
a Bosed on per-hour cost of using form machines per $100 new cost plus 10 
percent of new cost os salvage volue os given in FM So, Economics For Agricul· 
ture, Department of Agrlculturol Economics, University of Illinois, November, 
1960. 
Custom rates for forage equipment. If you own 
a piece of equipment, you can often reduce your costs 
by doing custom work. Or if you have only a small 
acreage, it may be more profitable to hire custom work. 
Custom rates commonly used in Illinois are given on 
the next page. 
Job Charge Common Range basis rate in rate 
Mowing .. ... . ..... . ... . .. . .. . acre $ 1.50 $ 1.00-$2.00 
Mowing with crusher or crimper .. .. acre 2.50 1.50- 3.50 
Crushing or crimping ... .. .... . .. acre 1.50 1.00- 2.00 
Raking hay or straw . . . ..... . . . . acre 1.00 .75- 1.50 
Bailing hay or straw (wire tie) .. .. . bale .15 .10- .18 
Bailing hay or straw (twine tie) . . . . bale .12 .10- .15 
Bailing hay or straw (round bale) .. bale .10 .08- .12 
Chopping dry hay ...... . .. . . .. hour 12.00 11.00- 18.00 
Chopping direct-cut hay, grass, 
corn silage, or grain; 1 tractor, 
chopper, and blower ..... . . . hour 12.00 10.00 - 18.00 
Chopping direct-cut hay, grass, 
corn silage, or grain; 2 trac-
tors, wagons, chopper, and 
blower . .. . . ... . . . . .... ... hour 15.00 12.00- 19.00 
How many acres to own a machine? If you want 
to know how much work is needed to justify owner-
ship of forage-harvesting equipment, some guides for 
average conditions are given in the table below. The 
break-even point shows the minimum number of acres 
or other units needed for ownership and operation 
costs of a machine to be equal to or lower than the cost 
of hiring the work done at custom rates. 
Annual Units to break even with custom rateb flxed Typical 
cosf& $1.10 $2.20 Machine new (percent No per hour per hour price 
of new labor labor labor 
cost) charge charge charge 
Mower (7ft.) ... $ 500 13 69 acres 120 acres 
Side-delivery 
rake . ... .. 600 12 116 acres 195 acres 
Pick-up baler 
(twine tie) .. 2,400 14 3,155 bales 3,428 bales 3,762 bales 
Forage 
harvester ... 1,900} 14 36 hours 40 hours 46 hours 
Blower .. .. .... 800 
a Includes depreciation, interest, taxes, Insurance, and shelter. 
b Total costs for tractor power to pull the equipment, cash outlays for re· 
pairs, and labor charges were deducted from the common custom rate before 
equating the annual fixed cost with the custom rate. 
The decision to own a particular machine depends 
on circumstances on your individual farm. If you do 
not want to charge for use of your time because of no 
alternative uses, it will take fewer acres or other units 
to break even with custom rates. For example, the 
table above shows that use of a forage harvester and 
blower for 36 hours could break even with the custom 
rate when no charge is figured for labor. When labor 
is charged at $1.10 an hour, it would take 40 hours' use 
to break even with the custom rate and 46 hours' use if 
labor is charged at $2.20 per hour. 
COSTS OF STORING SILAGE 
The lowest-cost method of storing silage depends 
on the amount fed, the type of equipment used, refilling 
schedules, and management of storage losses. Accord-
ing to a Virginia study, it normally pays to use self-
feeding bunker or trench silos- rather than hand-
feeding from upright silos- when storing and feeding 
up to about 300 tons of silage. 
For 300 to 450 tons, the economical silage storing 
and feeding system is either the self-feeding trench or 
9 
bunker silo, or an upright silo equipped with a me-
chanical unloader and conveyor. For feeding more 
than 450 tons of silage a year, the upright silo equipped 
with a silage unloader and conveyor is the most eco-
nomical system. 
The break-even tonnage at which an upright silo 
equipped with mechanized unloader and conveyor costs 
less per ton than a self-feeding bunker or trench silo 
depends largely on the value of labor and the amount 
of feed waste associated with self-feeding. 
Investment costs and annual expenses of owning 
and operating concrete-stave tower silos of varying 
capacities are shown in the following table: 
Silo size 
(ft.) 
14 X 40 .. . . . . . .... . .... .. . 
16 X 40 ... ... . . . .......... 
18 X 40 . ... ... . . ..... .. .. . 
18 X 50 ... ... .... . ... .... . 
18 X 60 .. ..... .... . .. . ... . 
20 X 40 ...... .... . . .. .... 
20 X 50, . ... .. .. .. . ... ... 
20 X 60 ..... . . ... ... . . .. . 
20 X 70 .. . ... ... .... . . ... 
24 X 50 . . . . . ... .. . . . . .. .. 
24 X 60 . ... . ..... .. .... . . 
26 X 60 ... ... . .. . .. . ... .. 


















Total Per ton 













a Based on data from silo manufacturers' 1963 price lists adjusted for 
seasonal discounts. See Guides for Use in Planning Beef Feed ing Systems, 
AE-3971, December 1963, Department of Agricultural Economics, University of 
Illinois. 
b Silos depreciated over 20 years and unloaders over 10 years. Annual de-
preciation, repairs, taxes and insurance, and interest on silos calculated at 10 
percent of original investments and 18 percent of new cost for unloaders (includes 
6 percent interest charge on 50 percent of new cost). 
c A roof is usually not installed on silos of these large diameters. 
Annual costs of owning and operating two impor-




Dry matter .. . . . . .. . . . . . 
32-percent dry matter 
silage . .... . . . .. .. . . 
New investmenf& 
Silo .. ... .. .. .... . . . . .. 
Unloader . . . .. ........ . . 
Total . ..... . . . ... ... . 
Calculated annual costsb 
Per year ... . .. . ........ 
Difference . . . . . . . . . . . . . . 
Size of silo 







































a Based on data from silo manufacturers' 1963 price lists adJusted for 
seasonal discounts. 
b Silos depreciated over 20 years and unloaders over 10 years. Annual 
depreciation, repairs, taxes and insurance, and interest on silos calculated at 
10.2 percent of original investments for concrete silos and 9.5 percent for gas-
tight silos. For unloaders, these costs were calculated at 19.0 percent of new 
cost for unloaders of both silos. Reprinted from Mich. St. Univ., Quart. Bul , , 
Vol. 46, No. 3, Feb., 1964. 
New investments for silos and unloaders 20 feet by 
50 feet or 20 by 60 average slightly more than twice 
as high for the gas-tight as the concrete silos. The 
calculated annual cost of owning and operating the 
two types of silos was $644 more for the 20 by SO gas-
tight silo and $723 more for the 20 by 60 gas-tight 
silo than for concrete silos of similar size. Gas-tight 
silos, to be profitable investments would therefore have 
to result in cost-saving advantages to offset the higher 
annual costs of ownership and operation. 
One cost saving is to fill the silo more than once a 
year. A Michigan study showed that annual costs are 
high when gas-tight silos are filled only once a year, 
but that filling them 1Yz times a year reduced costs per 
ton by nearly one-third. When gas-tight silos were 
filled 1 Yz times, costs were about the same as for con-
crete silos filled once, with the concrete having a 10-
percent higher storage loss. Lowest costs, however, 
were for concrete silos filled more than once or having 
smaller storage losses. 
On large dairy farms, lowest storage and invest-
ment costs are achieved with a concrete tower silo. For 
example, when 40 pounds of silage were fed per cow 
daily in a Michigan 60-cow dairy herd in 1958, econo-
mists calculated that the annual costs of wood bunker 
and concrete tower silos were not greatly different. 
The total annual costs of the wood bunker with 400-
ton capacity was $1,897, compared with $1,781 for a 
concrete-stave tower silo of equal capacity. Total an-
nual costs for a gas-tight tower silo was $2,011. Total 
investment was $7,600 for the bunker, $11,600 for the 
concrete-stave tower silo with unloader, and $17,800 
for the gas-tight tower silo. 
When the feeding rate was doubled to 80 pounds 
per cow per day, however, the annual cost was higher 
for the bunker silo than for either the concrete-stave 
or the gas-tight tower silo. Comparisons are shown in 




bunker silo stave tower 
6' x 30' x 130' silo 201 X 551 
Number of silos ............... 2 · 2 
Tons silage capacityfl. ......•... 800 800 
Tons silage harvestedb ......... 1,290 1,210 
Investment 
Silo ...................... $ 3,400 $ 7,200 
Concrete slab .............• 4,200 2,200 
Silo unloader ........ : ..... 1,400 
Mechanical feeder .......... 1,500 
Feeding gate and bunk .. . ... 400 
Filling equipment ........... 2,500 2,900 
Total investment ........ $10,500 $15,200 
Annual costs 
Silo ........•....•.......• $ 476 $ 360 
Concrete slab ...••......... 252 132 
Silo unloader ........ . ..... 210 
Mechanical feeder .........• 225 
Feeding gate ...•.......... 40 
Filling equipment ........... 425 493 
Plastic cover ............. . . 480 50 
Interest on additional inv ...... 315 456 
Extra feed bought .......... 804 265 
Total annual costs ......• $2,792 $2,191 
a Net tons preserved for feeding. 
Gas-tight 
tower silo 















b Based on grazing cows for a 40·day period in early spring when silos 
are filled, and feeding out of storage the rest of the year. Corn silage would 
refill silos in fall. 
Reprinted from Mich. State Univ. Quart. Bul., Vol. 41, No. 2, Nov., 1959. 
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SELF-FEEDING FROM BUNKER SILOS 
Good management practices are necessary if you 
want to self-feed silage successfully and reduce storage 
costs and labor. Experiences of SO Illinois farmers 
provide these suggestions: 
Use a paved silo floor and a paved approach, pref-
erably joined to a paved lot, to make it accessible by 
tractor at all times. 
Build the silo floor to drain away from the feeding 
area at the rate of at least ~ inch per foot. Manure 
and waste silage cause sluggish drainage. 
Pack the forage thoroughly, particularly along the 
side of the silo. Uneven settling causes extensive 
spoilage. 
Keep the surface of the silage level from side to 
side. If the silo is crowned to increase its capacity, it 
should be nearly full before this is done. 
Reduce surface spoilage by using plastic covers. 
Firmly anchor the edges and top-weight them to keep 
the cover in place. You can also use a layer of low-
value, high-moisture forage as a cover. 
Loosen grass silage occasionally when feeding 
calves. Cattle have no trouble getting corn silage. 
Allow 3 to 4 inches of feeding space per animal. 
Too many cattle of uneven size in the lot can be a 
problem. If you feed too few cattle, you may not use 
the silage fast enough to prevent excessive freezing in 
winter or spoilage in warm weather. 
Reduce the problem of freezing by building the 
silo in a north-south position, open at the south end, 
with both sides exposed to sunlight. Banking the walls 
with earth will prevent the sides from freezing. If you 
must use an east-west silo, feed from the east end. 
Avoid piling the silage deeper than 7 feet to elimi-
nate the hand labor of breaking it down to the cattle. 
Control the feeding by any of these methods: 
( 1) Use a feeding gate suspended by a pole from the 
side walls; (2) use a gate resting on the floor (such 
a gate is hard to open) ; ( 3) use an electric wire to 
shift feeding over the face of the silage. 
CAPACITY OF SILOS 
Upright silos. The following table shows the 
capacities for different sizes of silos. The capacities 
allow 1 foot of unused depth for settling in silos up to 
30 feet high, and 1 more foot for every 10 feet over 
30, and assume that the silos are refilled once after 
settling. 
The table also assumes 68 to 70 percent moisture. 
For a crop above 70 percent, add 5 to 10 percent to the 
tonnage. For less than 65 percent, deduct as follows: 
55-65 percent moisture- deduct 20 to 30 percent 
45-55 percent moisture- deduct 35 to 45 percent 
35-45 percent moisture- deduct 45 to 55 percent 
25-35 percent moisture- deduct 55 to 60 percent 
Silo Inside diameter of silo 
height -------------------:--~ 
infeet 12' 14' 16' 18' 20' 22' 24' 26' 28' 30' 
(tons of silage, 68-70 percent moisture) 
20 48 66 86 (a) (a) (a) (a) (a) (a) (a) 
30 80 109 143 180 223 270 321 377 (&) (&) 
40 110 150 196 248 307 371 442 520 600 690 
50 (a) 193 252 320 394 477 570 668 773 886 
60 (a) (a) (a) 392 483 585 697 818 947 1,087 
70 (a) (a) (a) (a) 574 694 827 970 1,125 1,290 
a Sizes not recommended. 
You will get about the same tonnage of dry matter 
into your silo, no matter what the moisture content. 
Trench or bunker silos (tractor-packed). To find 
cubic feet of volume multiply height times length times 
half of the sum of the top and bottom widths. Silage 
5 to 7 feet deep will weigh 35 pounds per cubic foot. 
Silage 8 or more feet deep will weigh 40 pounds per 
cubic foot. 
Average Tonnage and Total Digestible Nutrient Yields 
of Common Roughages Grown in Illinois 
Roughage Yield per acre 
tons 
Corn silage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 
Sorghum silage. . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
Alfalfa silage. . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Alfalfa hay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 









FEEDING FORAGES FOR HIGHEST RETURNS 
DAIRY CATTLE 
In planning the roughage program for a dairy farm, 
choose crops that will produce large amounts of high-
quality feed per acre. Then harvest and store these 
crops so that most of the nutrients produced in the 
field are saved and made available to the herd. Such 
home-grown roughages are usually economical sources 
of feed nutrients. 
Alfalfa or alfalfa-grass mixtures. If these are 
harvested when the alfalfa is in the bud or pre-bud 
stage for hay, silage, or green feeding, they are more 
digestible and furnish more total digestible nutrients 
(TDN) per acre than when cut at later stages. Dairy 
cows also eat them more readily. As much as three-
fourths of the difference in the amount of total digest-
ible nutrients a cow can obtain from early-cut hay 
compared with late-cut hay may be due to higher con-
sumption of the good hay on an ad lib feeding system. 
Either of the following grain mixtures, which con-
tain about 13 percent total protein, can be used when 
legume-grass hay or silage is fed. Each is suitable for 
both milking cows and heifers. 
Mixture #1 Mixture #2 
Corn ................... . .............. . 800 lb. 800 lb. 
Oats . .... ....... ....... . ............ .. . 300 lb. 
Soybean meal or other 44 to 50% protein 
supplement .......................... . 100 lb. 100 lb. 
Trace mineralized salt .................... . 15 lb. 15 lb. 
Steamed bonemeal or dicalcium phosphate ... . 15 lb. 15 lb. 
Corn silage. With the possible exception of some 
of the hybrid sorghums, corn silage will usually yield 
more feed nutrients per acre on productive land than 
any other crop. In addition, such silage is easy to make 
and usually does not conflict with other crops for labor 
as much as the making of hay or grass-legume silage. 
When properly made, corn silage is also an excel-
lent dairy feed. It is high in energy if corn is allowed 
to mature to the well-dented kernel stage before it is 
harvested. At this stage the moisture content will prob-
ably be down to 70 percent or less, and the silage will 
keep well in a good silo. 
The variety of corn that will yield the largest 
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number of bushels of corn on your farm is the best one 
to use for silage. High-sugar, high-oil, and high-
protein varieties of corn are being studied. The total 
yields of these special varieties are not yet high enough 
to warrant their use in preference to standard grain-
producing varieties. 
Comparison of corn silage with sorghum and oat 
silages. In a University of Illinois trial, 27 cows 
were assigned to three groups according to milk-
production level to study the feeding value of corn, 
sorghum, and oat silages. In addition to all the silage 
they would eat up to 1.5 pounds of hay equivalent per 
100 pounds of live weight, each cow received 6 pounds 
of good-quality alfalfa hay per day and . 1 pound of 
grain for every 3 pounds of milk produced. 
The cows fed oat silage ate significantly less dry 
matter than those in the groups fed corn silage or 
sorghum silage. Part of the reason may be that the 
oat silage had more moisture than either of the other 
two silages. The corn-silage group more nearly con-
sumed its allotted portion of silage than did the 
sorghum-silage group, although the moisture contents 
of the two silages were nearly equal. 
Corn silage was superior to sorghum silage for 
growing dairy heifers in a 24-week trial conducted at 
the University of Illinois. The 14 heifers in this experi-
ment received about 3YJ pounds of grain per head per 
day along with all of the silage they would eat. The 
seven heifers receiving sorghum silage weighed an 
average of 448 pounds each at the start of the test, and 
the group on corn silage averaged 443 pounds. Here 
are the results of the test: 
Gains and growth 
Average daily gain (pounds). ................. . 
Average heart girth gain (inches) ... .. . ..... . .. . 
Average height at withers (inches) .. . . .. ....... . 
Feed consumed per heifer per day 
Pounds of silage ........ . .... .... . ... . .... .. . 
Pounds of dry matter from silage .............. . 
Pounds of grain ............................ . 
Feed efficiency 
Pounds of dry matter per pound of gain . .. .. . .. . 



















In developing grain mixtures to be fed with corn 
or sorghum silage, remember that silages are good 
sources of energy but low in protein, minerals, and 
vitamins. Properly formulated mixtures can ade-
quately take care of these deficiencies. The following 
mixtures contain about 15 percent protein and are suit-
able when dairy cattle are offered at least 1 pound of 
legume hay for each 3 pounds of either corn or sor-
ghum silage fed. 
Corn .............................. . ... . 
Oats ................ . ................ . . 
Soybean meal or other 44 to 50% protein 
supplement .......................... . 
Trace mineralized salt .................... . 
Steamed bone meal or dicalcium phosphate ... . 










Because of the low protein content of corn and 
sorghum silages, more protein will be needed in the 
grain mixture when the amount of legume hay fed is 
limited to less than 6 pounds per cow per day. The 
following mixtures contain 18 to 20 percent protein 
and are suitable when no hay is fed or only small 
quantities are offered. 
Corn .................................. . 
Oats .................................. . 
Soybean meal or other 44 to 50% protein 
supplement .......................... . 
Trace mineralized salt .................... . 
Steamed bonemeal or dicalcium phosphate ... . 










Management of summer forage. Dairy cows at 
the University of Illinois produced about the same 
amount of milk when they were fed green-chopped 
forage or silage or were grazed on excellent pasture. 
This work showed that the key to obtaining high milk 
production during the summer is to feed the cows as 
much high-quality forage as possible. The method of 
getting the forage to the cows is not significant. The 
important consideration is the yield of forage per acre. 
Dairy animals are inefficient forage harvesters. If 
allowed to graze large pastures, they will not eat the 
entire plant but will take only the tender leaves and 
stems. Along with trampling and fouling, this "pick-
ing" wastes forage. This was demonstrated in a three-
year Wisconsin study comparing three systems of pas-
turing a forage mixture of alfalfa, Ladino clover, and 




Conventional grazing. . . . . . . . . . 4,250 
Rotational grazing. . . . . . . . . . . . 5,856 
Strip grazing . . . . . . . . . . . . . . . . 6,1 08 
Green-chopping. . . . . . . . . . . . . . 5,469 
















• For the three grazing systems, this figure includes forage available before 
grazing; for chopping and feeding, it includes forage placed in feed bunk. 
Source: Larsen, H. J., Journal of Dairy Science, 42:574., 1959. 
Which system for you? The summer forage 
management system that will be most practical for you 
to use depends upon which program best fits into your 
entire farm operation. The more intensive pasture 
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harvesting methods are not likely to be profitable on 
rough, nontillable land. Dairymen with large acreages 
of such land will probably be most interested in con-
tinuous grazing, with some controlled grazing at least 
part of the year. In this case harvesting less forage per 
acre at little or no cost is preferable to using labor and 
machines to get a higher yield per acre but letting the 
excess forage go unused. 
On farms where high-priced land must be used for 
production of summer forage, getting high forage 
yields per acre becomes important. Strip grazing or 
rotational grazing will increase pasture yield with little 
additional labor and machinery expense. These two 
systems are probably best adapted to farms with limited 
forage-handling equipment and to rented farms with-
out adequate forage-storage facilities. Forage yields 
are in direct proportion to the intensity of the grazing 
system. 
Stored feeding, the feeding of forage in drylot the 
year round, allows a dairyman to use high-yielding 
crops for forage production. An Illinois study of dairy 
farms on year-round feeding showed that dairymen 
used fewer acres to grow forage when they made 
maximum use of corn silage in the feeding program. 
The following table shows the number of acres re-
quired to produce forage for a dairy cow for a year 
under different summer feeding systems. 
Summer feeding 
system 
Acres needed to 
produce forage 
for 1 cow 
for 1 year 
Stored feeding. . . . . . . . . . . . . . . . . . . . . . . . 1.4 
Daily green-chopping . . . . . . . . . . . . . . . . . . 1.6 
Daily rotational grazing. . . . . . . . . . . . . . . . 1.5 
Weekly rotational grazing. . . . . . . . . . . . . . 1.9 
Continuous grazing. . . . . . . . . . . . . . . . . . . . . 2.0 










Stored feeding is best adapted to farms where it is 
necessary to get high yields from the land and where 
buildings and equipment used for winter feeding can 
also be used during the summer. This system also 
allows the fullest use of high-yielding crops, such as 
corn silage, to boost yields of forage per acre to the 
maximum. You can cut a large portion of the forage 
crops at the best stage for high quality. Under this 
system the cows are always close to the milking barn. 
For a more detailed discussion of stored feeding, see 
Illinois Circular 826. 
You can use the same grain mixtures recommended 
for winter feeding to supplement the different types of 
roughages during the summer months when the herd is 
confined to the drylot system. 
The type of pasture forage being grazed or green-
chopped determines the kind of grain mixture needed 
by dairy animals. Mixtures 1 and 2 are suitable to 
supplement legume-grass pasture forage when the 
plants are in the vegetative stage and growing rapidly. 
Mixtures 3 and 4 or others that contain about 15 per-
cent total protein are needed during the middle of the 
summer and fall when the forage reaches a more 
mature stage of development. 
How much grain? The amount of grain to feed 
each cow is determined by the kind and quality of 
roughage, the amount of roughage fed, and the cow's 
inherited capacity for milk production. 
The table below will serve as a guide to help you 
decide how much grain to feed. If you plan to use a 
poor-quality roughage or pasture or if the amount is 
limited, increase the ratio of grain to milk slightly. 
With excellent roughage or pasture, decrease the 




Holsteins, Brown Swiss, 
Ayrshires, and Milking 
Shorthorns 
Guernseys and Jerseys 
50 or more . . . . . . 1 lb. grain to 2 V2 lb. milk 1 lb. grain to 2 lb. milk 
30 to 49 .. ...... 1 lb. grain to 3 lb. milk 1 lb. grain to 2V2 lb. milk 
29 or less. . . . . . . 1 lb. grain to 4 lb. milk 1 lb. grain to 3 lb. milk 
Forages for dairy calves and heifers. High-
quality hay is the best feed for dairy calves and heifers. 
As soon as they will start eating it, give them all the 
high-quality hay they will consume. You can substi-
tute silage for some of the hay during the winter 
months, and use pasture during the summer. Dairy 
calves usually will not get along on pasture alone until 
they are at least a year old. 
Legume hay cut in the early-bloom stage makes the 
best hay for dairy heifers and calves, as it does for 
milking cows. If you must feed poor-quality hay to 
young dairy animals, also give them sufficient concen-
trates to keep them growing rapidly. The grain mix 
used for the milking herd can also be fed to heifers. 
Dairy heifers from one to two years old can thrive 
on pasture alone if the quality is good. But supplement 
poor pastures with hay, silage, or grain. 
BEEF CATTLE 
Successful beef cow herd operations demand use 
of low-cost feeds. In Illinois this means maximum use 
of forages and eliminating grain from the cow ration. 
It is a mistake to have a cow herd unless you can feed 
quantities of cornstalks, growth in new seedings, or 
other low-value forages. 
Here is a suggested forage-feeding program for 
beef cows: 
May 1 to August 1 -permanent or rotation pas-
ture. 
August 1 to November 1 - new seeding plus per-
manent or rotation pasture. 
November 1 to January 1- cornstalk fields, bean 
fields, clean up around the farm. 
January 1 to April 1 - harvested forage. 
April 1 to May 1 - rye pasture. 
Any of the following wintering rations may be used 
to bring cows through the winter in moderate flesh and 
get strong, healthy calves: 
Full feed legume hay. 
Full feed legume silage with legume hay or straw 
on the side if available. 
Feed 10 to 20 pounds of corn silage daily with 
legume hay free choice. 
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Feed 10 to 20 pounds of corn silage, 1 pound of 
soybean meal daily, mineral free choice, and cheap 
roughage such as cornstalks and straw free choice. 
Feed 20 pounds of grass silage daily, plus cheap 
roughage and mineral free choice. 
Another workable wintering system, tested at the 
University of Illinois Dixon Springs Experiment Sta-
tions, is as follows: 
Cut excess pasture in June, bale in round bales and 
leave them lying in the fields. 
Turn cows in about January 1 and allow the bales 
to make up the entire ration until March 1. No labor 
is needed in the winter. The cows will waste some hay 
but they are surprisingly good at cleaning up one bale 
before they go to the next. 
Pastures for feeder cattle. If new feeder cattle 
are put on pasture in the fall, cheap gains are produced 
and shipping fever is reduced. 
University of Illinois tests show that steer calves 
or yearlings pastured from mid-August to November 1 
will gain 85 to 90 pounds. You can lower the cost of a 
450-pound steer calf priced at 28 cents a pound to 
about 24 cents if he gains 80 pounds on fall pasture, 
assuming this fall pasture had no value unless eaten 
by the calf. 
Research at Urbana and Dixon Springs shows that 
cattle wintered in moderate flesh can make excellent 
gains on good legume-grass mixtures during the first 
100 days of the pasture season. Such cattle will gain 
1Yz to 2 pounds a day. If you pasture 1Yz steers per 
acre, you can make 250 to 300 pounds of beef per acre 
during this period. 
Tests at Dixon Springs showed that 320 pounds of 
beef per acre can be secured from the full pasture 
season of 7 months, stocking one steer per acre. 
Pastures and grain feeding. When you consider 
feeding grain to cattle on pasture, keep these points 
in mind: 
You can graze 3 to 4 head per acre when you feed 
grain on pasture, compared with 1 to 2 head when no 
grain is fed. 
If you feed grain on grass, you will feed about 
50 bushels of corn to reach the same weight and finish 
obtained by pasturing cattle with no grain for 100 days 
and then feeding about 35 bushels of corn per head. 
Cattle fed grain on grass will be ready for market 
at least two or three months ahead of cattle that are 
pastured for 100 days and then fed grain. 
Cattle fed ground ear corn on legume-grass mix-
tures seem to have fewer bloat problems than do cattle 
fed no grain at all. 
Cattle on grain may not make full use of the pas-
ture, but the need for hay and protein supplements is 
reduced to some extent. If shade is available, pas-
tures are an excellent location for summer feeding. 
Illinois research shows that cattle will usually gain 
a little faster, and have more finish at the end of the 
pasture season, if some protein supplement is included 
m the grain ration when they are full-fed grain on 
grass. Gains were not much cheaper, however, when 
supplement was added. 
Cattle that are full-fed grain on pasture gain faster 
than cattle receiving a half-feed. In Illinois tests, the 
full-fed cattle gained 2.83 pounds daily compared with 
2.46 pounds for those receiving 6 pounds of ground 
ear corn with no protein supplement. 
Corn silage for feeder cattle. Research shows 
that 1 ton of corn silage will replace about 250 pounds 
of shelled corn and 500 pounds of legume hay. Cattle 
consistently perform well when fed large amounts of 
corn silage, and costs of gain are quite reasonable. Illi-
nois research shows that in wintering programs, an 
amount of corn silage equal to approximately 2.8 per-
cent of the live weight of the animal will produce a 
pound of gain. If silage is worth $10 a ton and supple-
ment $5 per hundred, feed cost per hundredweight of 
gain on calves will be about $13. 
At 15 tons of corn silage per acre, you will get 
1,800 to 2,000 pounds of beef gain per acre by feeding 
the silage to steer calves. No other Illinois crop will 
consistently produce gains this large. 
In finishing rations, where limited silage is to be 
fed with a heavy feed of grain, cattle are ordinarily 
started on 12 to 15 pounds of corn silage per head 
daily. This is reduced to 6 or 8 pounds daily toward 
the end of the feeding period. Silage-fed cattle seem 
to have better appetites and stay on feed better. And 
they gain about one-tenth pound per day more and 
make slightly cheaper gains than those fed no silage. 
In Illinois finishing tests where a maximum amount 
of corn silage was fed, heavy steer calves were fed to 
low-choice grade on a ration composed almost entirely 
of corn silage and protein supplement. Calves fed a 
full feed of corn silage for 280 days required only 5 
bushels additional corn per steer to reach the same 
slaughter grade as cattle full-fed grain with limited 
silage for 230 days. However, the silage-fed steers 
had a lower dressing percent. 
There is considerable interest in the effect that fer-
tilization and thick planting rates may have upon the 
feeding value of corn silage. A series of Illinois tests 
indicates that heavy fertilization and thick planting will 
have no harmful effect on the rate or efficiency of gain 
of cattle fed silage made of such corn. There is some 
evidence that such silage may cause the vitamin A 
stores in these cattle to be depleted at a more rapid 
rate. So stockmen must be sure that cattle fed heavily 
fertilized silage get plenty of vitamin A. 
There is also interest in the effect of cutting com 
silage at a stage of maturity later than usual. Work 
at the Ohio Station indicates that late-cut silage-
all leaves and husks were dry- produced as rapid 
gains as silage cut at the usual stage of maturity. How-
ever, more dry matter was required per pound of gain 
with the more mature silage. 
Legume-grass silage for feeder cattle. Legume-
grass silage can be used in either wintering or finishing 
programs if we remember that it contains less energy 
and more protein than corn silage does. 
In wintering rations. Feeder calves make satisfac-
tory wintering gains on a full feed of alfalfa-brome 
silage supplemented with 3Vz pounds of shelled corn 
or 4Vz to 5 pounds of ground ear corn daily. In Uni-
versity of Illinois tests, this ration produced gains of 
1 Vz pounds per head daily at a cost comparable with 
corn silage. 
Since legume silage is higher in protein than corn 
silage is, protein supplement need not be fed, but since 
it is low in energy, the grain supplement is important. 
As a rule, 1,600 pounds of grass-legume silage plus 
225 pounds of corn will produce 100 pounds of gain 
on steer calves. 
In finishing rations. Legume-grass silage will pro-
duce excellent results in a finishing ration if enough 
grain is added to make up the energy deficiency. In 
Illinois tests, a mixture of 60 percent direct-cut alfalfa 
and 40 percent ground shelled corn mixed through 
the blower at silo-filling time produced gains of 2Vz 
pounds per head daily. Steer calves were started at 
about 450 pounds and finished out to choice grade at 
1,050 pounds. 
Although protein supplement is not needed with 
this ration, gains will be increased 0.10 to 0.15 pound 
per head daily if a protein supplement is fed. The cost 
of gain will not be lower, however. 
Similar results have been secured with a half-and-
half mixture of direct-cut third-cutting alfalfa and 
high-moisture shelled com. 
Oat silage offers two major advantages over 
other kinds of silage for feeder cattle: 
1. Illinois research shows that the value of the oat 
crop can be doubled by putting it in the silo rather 
than harvesting it for grain. 
2. Cutting oats for silage in the early dough stage 
will give legume-grass seedings a better chance to de-
velop. In Illinois tests, about a ton of hay per acre was 
cut in the fall from new seeding that grew where oats 
were removed for silage. 
Oat silage is lower in protein, energy, and vita-
min A than corn silage is. You can correct these 
deficiencies by using this suggested wintering ration: 
Full-feed oat silage, and add 1 pound of protein 
supplement, 3 pounds of corn, and 2 pounds of good 
legume hay per head daily. This ration will produce 
gains about equal to the legume silage or corn silage 
rations suggested above, but costs of grain will be 
slightly higher. 
Sudangrass and sorghum-Sudangrass hybrids 
can produce large yields of silage. Sudangrass is a 
satisfactory feed for cow herds. For young cattle, add 
at least 1 pound of protein supplement and 2 to 3 
pounds of grain per head daily to get satisfactory 
gains. 
Forage sorghum silage produces gains equal to 
those of corn silage when sorghum silage is fed with 
1 pound of protein supplement, 2 pounds of hay, and 
at least 2 pounds of grain per head daily. 
Haylage or low-moisture legume-grass silage, 
has made excellent feed for finishing cattle in Illinois 
tests. In one series of tests, cattle receiving haylage 
gained 6.4 percent faster at the same feed cost than 
finishing cattle receiving hay in their rations. These 
tests also pointed out that cattle receiving a ration of 
haylage and corn with no protein supplement gained 
slightly slower but more economically than steers that 
received some protein supplement. 
In a winter test gains were equal where corn silage 
was compared with haylage when enough grain was 
added to the haylage to equal that in the corn silage, 
and enough protein added to the corn silage to balance 
the ration. 
Haylage stored in a conventional silo has generally 
produced equal gains but required slightly more dry 
matter per pound of gain than haylage stored in air-
tight structures. If feeding the haylage stored in con-
ventional silos is started immediately after filling, 
storage losses are small. 
The relatively low moisture content of haylage is 
apparently what makes it an excellent feed, and the 
higher the better. Two groups of yearling steers fed 
only haylage were used to compare haylage with 40 
percent moisture and haylage with 60 percent moisture, 
both stored in conventional concrete silos. The 60-
percent moisture haylage resulted in gains of 1.8 
pounds per day, the 40-percent haylage resulted in 
gains of 3.0 pounds. The 60-percent moisture hay-
lage required 8.6 pounds of dry matter per pound of 
gain, and the 40-percent haylage required 6.0 pounds. 
Hay for feeder cattle. Good legume hay is a 
valuable ingredient of feeder cattle rations. It supplies 
fiber for efficient functioning of the rumen, it is a 
source of protein, and it provides vitamin A and 
minerals. 
In wintering rations. To equal the gains secured 
from corn silage, hay must be supplemented with 4 to 
5 pounds of grain per head daily, but with high-quality 
legume hay, no additional protein supplement is needed. 
Calves weighing 400 to 450 pounds will eat about 12 
pounds of hay daily, plus the grain they receive. A full 
feed of hay and 3 pounds of corn daily will produce 
about 1 ~ pounds daily gain per head. 
In finishing rations. While cattle can be fattened 
on ground ear corn and supplement alone, the feeder 
can cut protein-supplement costs by adding legume hay. 
Cattle that receive no legume hay need about 2 
pounds of 32-percent protein supplement a day. Cattle 
that are fed 3 to 4 pounds of legume hay will make 
equal gains with only 1 pound of supplement daily. 
Below are some wintering rations for young cattle 
that are expected to gain from 1~ to 1Vz pounds per 
head daily: Pounds of feed per day 
Silage 
Corn silage full-fed ............ . 
Legume silage full-fed ..........• 
Oat silage full-fed .......... · ... . 
None .............. .. . ....... . 
Sorghum silage full-fed .........• 
























FORAGES FOR SWINE 
Brood sows make much better use of pasture or 
harvested forage than young growing pigs do. Sows 
may be fed less grain when the maximum amount of 
forage is used. 
Bred sows and gilts on legume pastures need no 
protein supplement and only about half as much grain 
as in drylot. While a bred gilt in drylot requires 
about 4 pounds of grain and 1Vz pounds of protein 
supplement, she will produce satisfactory litters on 
legume pasture with 2 to 3 pounds of grain daily, 
minerals free choice, and no protein supplement. 
Illinois and Purdue experiment stations have com-
pared the performance of brood sows on silage with 
the performance of sows receiving 5 to 6 pounds of a 
complete concentrate ration per day. Sows that re-
ceived legume or corn silage properly supplemented 
during gestation produced litters that were as strong 
and large as, or larger than, litters produced by sows 
that received the complete concentrate ration. 
In the Illinois tests, excellent results were secured 
with a full feed of alfalfa silage, 2Vz pounds of com, 
and Vz pound of protein supplement per sow daily. 
A swine producer would not want to build a silo 
just to feed brood sows, but if he has silage for cattle, 
using it also for sows will produce excellent results. 
Growing pigs on pasture is now considered a less 
desirable practice than it was a few years ago because 
of newer knowledge about swine nutrition. 
Good legume pastures for growing-finishing pigs 
will save only $12 to $15 per acre in feed costs when 
complete ground rations that are adequate in drylot 
are fed on such pastures. A series of Illinois tests has 
indicated that when corn and supplement are fed free-
choice to finishing pigs, good legume pastures will save 
around 30 pounds of supplement per 100 pounds of 
pork produced. Slightly more corn will be used, and 
gains will be somewhat slower than if complete rations 
are fed. 
Although the trend toward confinement rearing will 
continue, many Illinois hog raisers will continue to use 
good legume pastures for a long time. Pastures make 
possible a good sanitation and disease-control program 
on farms where facilities for raising hogs on concrete 
are not available. 
Alfalfa and Ladino clover make the best legume 
hog pastures in Illinois. A Purdue test showed that 
hogs on good Ladino pasture ate only about half as 
much protein supplement as did hogs on good alfalfa 
pasture with supplement fed free choice. Since Ladino 
does not grow well in dry weather, an alfalfa-Ladino 
mixture is recommended. Such a mixture should carry 
25 pigs or more per acre. 
For fall, winter, and early spring pastures, plant 
Balbo rye in early August as soon as moisture is 
available. In the fall you can pasture 4 to 6 sows or 
about 10 fall pigs per acre. Rye makes its greatest 
contribution, however, by providing early spring pas-
tures about 6 weeks before legumes are ready. On 
good soils an acre of fall-seeded rye will carry 10 to 
12 sows and their litters. 
For emergency hog pastures, oats and rape may be 
planted early in the spring. One acre will carry about 
25 pigs. For late summer and fall pastures, seed 
Sudangrass at corn-planting time. These pastures are 
not as good as legumes but are better than a bare lot. 
FORAGES FOR SHEEP 
The ewe flock may successfully be fed roughage 
the year around, with a limited amount of grain during 
the latter part of gestation and when ewes are suckling 
their lambs. 
The table below gives seven roughage rations for 
bred ewes. During the last 4 to 6 weeks of gestation, 
feed from V2 to 1 pound of grain per ewe. Double 




y. . . . . . . . • . . . . • 4.0 
Mixed hay . . . . . . . . . . . . . . . 4.0 
Low-quality hay . ......... . 
Stalk flelds .•........•...• 
Fall pastures .... ... .•..•.. 
Corn silage .... .. ... .. ...• 
Soybean meal . .. . ...... . . 
Calcium supplement . . . . . . . . 
a Ewes running on stalks or pasture. 








Plan a pasture program that will give as closely as 
possible a year-round pasture program. Some choices 
for northern and southern Illinois are given in the 
map on page 3. In Illinois, plan for pastures from 
April through mid-November in northern and central 
Illinois, and from late March through November in 
southern Illinois. · 
Wait until pastures are 4 to 6 inches high before 
allowing sheep to graze. If possible, rotate pastures 
every two weeks. Grazing with cattle will increase 
pasture yields. 
Feeder lambs can produce extra returns by 
gleaning cornfields, thus utilizing forage that would 
otherwise be wasted. University of Illinois research 
shows that lambs will produce gains worth $10 per acre 
when turned into cornfields about mid-August and 
left until the com is ready to pick. Two to four lambs 
may be turned in per acre. 
Some suggested rations for drylot lamb feeding 
are: 
Ration A: Hay hand-fed, 1~ to 10 pounds per head 
per day. 
Grain-mix self-fed, 90 percent corn, 10 
percent protein supplement. 
Free-choice mineral. 
Ration B: Completely mixed for self-feeding. 
40 to 60 parts ground hay. 
SO to 30 parts ground corn. 
10 parts protein supplement. 
1 V2 parts mineral mixture. 
Ration C: Corn silage, hand-fed, 3 to 4 pounds per 
head per day. 
Self-fed: 85 parts corn, 15 parts protein 
supplement, 3 parts mineral mixture. 
Numbers of Livestock a Pasture Will Handle 
(carrying capacity per acre during grazing period•) 
Pasture crop Finishing Brood Ewes Yearling hogs sows cattle 
Alfalfa-brome, Ladino clover, 
etc. .. .. ..•. . ...... ... 25 8 5 1 Y2 
Rye (spring) •... .. .. . . . . .. 25 10 6 2 
Bluegrass .. .... .. . .. .. .. . . . 3 1 
Oats . . . . .. . . .. .. .. . .. ... 25 10 6 2 
Sudangrass . .. . . . .. ... .. .. 25 10 6 2 








Average Analyses of Common Hay and Silage Crops 
Total dry Digestible Total 
Total composition 
matter protein digestible Protein Fat Fiber Mineral Calcium Phosphorus nutrients matter 
% % % % % % % % % 
Hays 
Alfalfa •. . .. . . .. .. . . .. ..•. ... . ... 90.5 10.9 50.7 15.3 1.9 28.6 8.0 1.47 .24 
Bromegrass •.... ........ .. .. ..... . 88.8 5.3 49.3 10.4 2.1 28.2 8.2 .42 .19 
Clover, red .... .... .. . . . ... .... . . . 88.3 7.2 51.8 12.0 2.5 27.1 6.4 1.28 .20 
Le~pedeza,annua~ ... . .. .......... 90.0 5.6 45.1 13.1 2.5 26.9 5.3 .96 .18 
Oat . ... . . . . . . . . .. .. . . . . .. ... .... 88.1 4.9 47.3 8.2 2.7 28.1 6.9 .21 .19 
Orchard grass ... ... ... .. . . ....... 88.7 4.2 49.7 8.1 2.9 30.4 6.8 .27 .18 
Soybean .... . .. ........... ... .. . .. 88.1 9.8 48.6 14.6 2.9 28.1 6.8 1.10 .22 
Timothy .. . . .... .. .. . .. .. . . . .. . . . . 89.0 3.0 49.1 6.6 2.3 30.3 5.0 .35 .14 
Silages 
Alfalfa, wilted before being ensiled . . . • 36.2 4.3 21.5 6.3 1.4 11.4 3.2 .51 .12 
Clover, red, wilted .... . . . ..... . .. . . 35.1 2.5 22.2 4.3 1.1 11.0 3.0 .39 .07 
Corn, dent, well-matured . .. .. . ..... . 28.5 1.3 19.8 2.3 .9 6.3 1.6 .09 .07 
Oat .... ... . .. .... ... . . .. ....... . 28.3 1.1 15.4 2.0 1.3 9.8 1.9 
Sorghum, grain varieties ... . . . . .. ... 31.3 1.1 17.8 2.1 .9 7.9 2.3 
Forage sorghum . .... . . ............ 25.4 .8 15.2 1.6 .8 6.9 1.6 .08 .05 
Source: Morrison, F. B. , Feeds and Feeding, 20th and 22nd eds. 
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